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A 22-year-old woman with a diagnosis of Klippel-Trenaunay syndrome presented with pain in the left hypochondrium and
vomiting. Investigations revealed a huge splenomegaly withmultiple hypodense lesions and irregular, linearly enhanced areas.
She underwent splenectomy and had good postoperative recovery. Histopathology showed hemangioma/lymphangioma of
the spleen. (J Vasc Surg 2006;43:848-50.)Klippel-Trenaunay syndrome (KTS) is a rare disorder
characterized by the triad of varicose veins, bony and soft
tissue hypertrophy, and cutaneous hemangiomas.1 A rare
association in these patients is of visceral involvement with
vascular malformations. Abdominal viscera reported to be
affected by hemangioma or lymphangioma include the
colon,2 small bowel,3 urinary bladder, kidney,4 spleen, and
liver. Involvement of the spleen has been documented
either in the form of splenic lymphangioma or hemangi-
oma. The combination of both lymphangioma and heman-
gioma has not been documented in the literature; hence,
we are reporting a young woman with who presented with
splenic hemangiolymphangioma that was managed suc-
cessfully by splenectomy. To our knowledge, this is the first
report showing both these vascular malformations in spleen
in KTS syndrome. This report also emphasizes the impor-
tance of the presence of visceral vascular malformations in
these patients.
CASE REPORT
A 22-year-old woman came to the clinic with symptoms of
intermittent vomiting and left hypochondrium discomfort over the
last 8 months. On examination, she had splenomegaly and con-
genital bony defects in the form of hypotrophy of the fingers on her
left hand. She also had varicose veins and cutaneous capillary malfor-
mations on the right leg, leading to soft tissue hypertrophy and an
increase in the girth of the leg. She had a persistent embryologic lateral
leg vein. A clinical diagnosis of KTS was made, and duplex scanning
of the leg along with a computed tomography (CT) scan of the
chest and abdomen was requested. Duplex scanning showed reflux
in deep veins, with no evidence of hypoplasia.
Chest examination and heart sounds were normal. She had
normal serum biochemistry and a hemoglobin level of 11 g/dL. No
evidence of hypersplenism was seen on the peripheral blood pic-
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848ture. Chest radiograph showed no abnormalities. A contrast-
enhanced CT (CECT) scan showed a huge mass replacing the
spleen that was compressing the stomach and the left kidney
(Fig 1).
In view of massive splenomegaly with pain in left hypochon-
drium, the patient was taken for laparotomy. Intraoperatively, a
large vascular mass was found arising from the spleen, along with a
few hemangiomas over the distal colon. The sigmoid hemangio-
mas were left alone, as they were superficial and small, with size
varying from 5 to 6 mm. The rest of the viscera were normal. A
splenectomy was performed, and the spleen sent for histopatho-
logic analysis.
The patient’s postoperative period was uneventful, and she
was discharged home after 1 week. Both macroscopic (Fig 2) and
microscopic (Fig 3) examination of the spleen confirmed the
diagnosis of hemangioma/lymphangioma.
DISCUSSION
KTS is a congenital, generalized, mesodermal abnormal-
ity first described by Klippel and Trenauney in 1900.5 It is
Fig 1. Contrast enhanced computed tomography (CT) scan of
the abdomen shows a huge inhomogeneously enhancing splenic
mass showing areas of low CT density (arrows) and irregular linear
enhancement (arrowhead).considered to be a combined capillary-lymphatic-venous
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drome similar to KTS, but with arteriovenous fistula as the
primary pathology.6
KTS is sporadic in appearance and of unknown etiol-
ogy. It is believed linked with the somatic mutation of an
as-yet-unknown gene. Distinctive midline demarcation of
the capillary staining was present in this patient and is
thought to be due to defined boundaries for endothelial
migration bounded by the notochord. Whatever the caus-
ative agent, there appears to be an alteration in the tightly
regulated angiogenesis.7
Cutaneous involvement is usually in the form of capil-
lary hemangiomas or port wine stains. The capillary malfor-
mations on the skin are diffuse, are frequently located
laterally, and may be found on sites other than the hyper-
trophied limb. These malformations also have a distinct
linear border that respects the midline. These patients can
also have the presence of cavernous hemangiomas or lym-
Fig 2. A gross (left) and cut section (right) of the spleen shows a
nodular, red serosal surface and multiple, variably sized cystic
spaces containing either blood or clear serous fluid. A thin rim of
normal splenic parenchyma remained around the periphery of the
organ.
Fig 3. Histology of the spleen shows a mixture of dilated
lymphatic (L) and venous channels (V) extensively replacing the
splenic parenchyma. A diagnosis of combined lymphangioma/
hemangioma of the spleen was made (hematoxylin and eosin
stain; original magnification 100).phangiomas. The depth of tissue involvement varies. It maybe limited to the skin or extend deeper to the subcutaneous
tissue, muscle, bone, or visceral organs, and may result in
internal hemorrhage. In our patient there was splenic in-
volvement.
The lower limb is the site of malformation in approxi-
mately 95% of the patients. The hypertrophy involves the
length as well as the circumference of the involved extrem-
ity and is thought to be secondary to a genetic abnormality
affecting the lymphatic tissue that leads to limb disparity.
Magnetic resonance imaging studies have shown that the
major cause of the girth increase is due to an increase in
soft-tissue mass in the subcutaneous tissue.
This patient had deep venous reflux, but there was no
evidence of hypoplasia, atresia, hyperplasia, aneurysmal di-
latation, duplication, or arteriovenous microfistula. The
popliteal and femoral veins are most commonly involved in
these patients, but any vein, including the inferior vena
cava, may be affected. This results in stasis dermatitis,
thrombophlebitis, or cellulitis. Some patients can have
recurrent or unresolved pulmonary emboli that can lead to
pulmonary hypertension and subsequently right heart fail-
ure, but there was no evidence of this in our patient. The
precise mechanism of venous thromboembolism is not
known but can occur in 8% to 22% of these patients.8
Pulmonary vein varicosities and pleuropericardial effusions
have also been reported, presumably because of lymphatic
obstruction.
Visceral involvement in KTS is rare and may manifest as
hematuria or hematochezia. The central nervous system or
mediastinal areas may also be affected.9 The exact patho-
physiology of visceral hemangiomas is not known, a gener-
alized mesodermal defect has been suggested as a cause.
Involvement of the spleen in patients with KTS is very
rare10 and could be due to the presence of hemangioma,
lymphangioma, or both. On literature search, we could find
only two cases of splenic lymphangioma associated with
KTS.11,12 Both had isolated lymphangioma without any
interrelated splenic hemangiomas. To our knowledge, our
patient is the first to be reported with features suggestive of
both types of lesions in the spleen, which were confirmed
histologically. The presence of both hemangioma and lym-
phangioma has also been reported in the thigh in associa-
tion with KTS.13
Lymphangiomas can present as a single cystic cavity,
but more often, they consist of multiple cysts of different
sizes separated by internal septations. They are seen on
radiology as multiple hypodense lesions.14 Hemangiomas,
in general, have uniform enhancement with contrast injec-
tion; however, various reports suggest that hemangiomas
of the spleen in KTS lack enhancement and present as
multiple low-density areas.15,16 We think that this variation
in enhancement patterns may be due to differences in
vascularity or thrombosis of these lesions. It could be that
they consist of both lymphangioma and hemangioma. The
limitation of all these reports is a lack of histologic correla-
tion. In some reports, consumptive coagulopathy is associ-
ated with splenomegaly, but there was no evidence of this
in our case.
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able because of the high risk of hemorrhage. The prognosis
of solid-organ hemangiomas is good, but the risk of rupture
with minor trauma is high. Noninvasive imaging with du-
plex ultrasonography, magnetic resonance imaging, or CT
scanning, and lymphoscintigraphy is used for diagnosis of
these lesions and for their evaluation.
Treatment of KTS is usually conservative. Patients are
best managed with a multidisciplinary approach. Surgery is
reserved for symptomatic lesions or those that compromise
the vital structures. There are no published reports about
malignant degeneration of these lesions in KTS. The liter-
ature shows that these lesions do not respond to prednisolone
or interferon-, which are widely used in the treatment of
hemangiomas. Compression garments are used for chronic
venous insufficiency, lymphoedema, recurrent cellulitis, and
recurrent bleeding. Stripping of the superficial varicosities is
not usually done unless the patient is symptomatic and has
a competent deep venous system. Heel inserts are usually
sufficient for limb discrepancies of 1.5 cm, but orthope-
dic surgery is recommended for greater detects. Pulsed dye
laser treatment can be used for aesthetic purposes as it
lightens the superficial hemangioma component. Women
with KTS can have complicated pregnancies, depending on
the location of their vascular anomalies.
Though visceral involvement in these patients is rare,
the presence of a visceral malformation should alert the
clinician to diligently search for the presence of vascular
abnormalities in the chest, mediastinum, solid organs, bowel,
bladder, and kidneys. These patients can present with persis-
tent hematochezia, hematuria, or vaginal or esophageal bleed-
ing requiring surgical intervention.
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